Effects of macromolecular crowding on the refolding of glucose- 6-phosphate dehydrogenase and protein disulfide isomerase.
The effects of polysaccharide, polyethylene glycol, and protein-crowding agents on the refolding of glucose-6-phosphate dehydrogenase (G6PDH) and protein disulfide isomerase have been examined. By increasing concentration during refolding, the reactivation yields of the two proteins decrease with the formation of soluble aggregates. In the presence of high concentrations of crowding agents the reactivation yields remain constant but with decreased refolding rates. The refolding of G6PDH changes from monophasic to biphasic first-order reactions in the presence of crowding agents, and the amplitude of the new slow phase increases with increasing concentrations of crowding agents. The molecular chaperone GroEL reverses the refolding kinetics of G6PDH from biphase back to monophase and accelerates the refolding process. Our results display the complexity and diversity of the effects of macromolecular crowding on both the thermodynamics and kinetics of protein folding.